Extracellular pH modulates the secretion of fibronectin isoforms by human trophoblast.
Differentiation of human trophoblast from the proliferative to the invasive phenotype takes place in a hypoxic and thus likely an acidic microenvironment. During differentiation, the secretion pattern of fibronectin isoforms changes. Therefore, we analysed the relation between extracellular pH, secretion of fibronectin splice variants and invasiveness. By means of immunohistochemistry and biochemistry, cellular non-oncofetal fibronectins were found in placental stroma and around extravillous trophoblast, whereas oncofetal isoforms only marked the extracellular matrix of extravillous trophoblast. In vitro, mesenchymal cells produced non-oncofetal fibronectins only, whereas choriocarcinoma cell lines, extravillous trophoblast and choriocarcinoma/trophoblast hybrid cells secreted both non-oncofetal and oncofetal isoforms. When the pH of the culture medium was either lowered or increased (between 6.0 and 8.0), the trophoblast hybrids, but not choriocarcinoma and mesenchymal cells, responded with increased secretion of fibronectins and a shift towards oncofetal isoforms. These changes were preserved after pH normalisation. Histochemical determination of local tissue acidity revealed that the site of the lowest detectable tissue pK coincided with the starting point of invasion, the proximal part of trophoblastic cell columns. Therefore, it is concluded that the local pH plays an important role as regulator of differentiation of human trophoblast as reflected by the synthesis of oncofetal fibronectins by the invasive phenotype of extravillous trophoblast.